Introduction {#S0001}
============

Risk taking behavior is defined as any behavior that can increase the risk of a specific disease, discomfort, and ill-health or directly impair the organs. These behaviors can lead not only negative and serious health related consequences but also socio-economic impacts as well. For example unintended pregnancies, sexually transmitted diseases, substance abuse, injuries, and even death.[@CIT0001]--[@CIT0003]

Several studies have pointed out the co-occurrence of risk taking behaviors among adults. For example, 59% of adults in Brazil,[@CIT0004] 68% in England,[@CIT0005] and 52% in the US[@CIT0006] were found to engage in two or more risk taking behaviors simultaneously.

Risk taking behaviors are a serious risk to the health and safety of workers. The workplace consequences of risk taking behaviors include injuries, poor work performance (includes missing work, arriving late/leaving early, doing less work, withdrawal behaviors and absenteeism) and problems such as fighting and insubordination.[@CIT0007],[@CIT0008] There is limited information about the prevalence and distribution of risk taking behaviors among workers in the world and specifically in Iran. For example, 3.1% of U.S workers reported illicit drug use before work or during working hours.[@CIT0009] Among street cleaner and manual workers of Zahedan city (Southeast of Iran), 7.8% of them reported previous risk taking behaviors.[@CIT0001]

A great deal of variable-centered research focused on the relationship between Attention Deficit and Hyperactivity Disorder (ADHD) and risk taking behaviors among different age groups. Individuals with ADHD are more likely to engage in risk taking behaviors and their negative outcomes.[@CIT0010] The relationship between ADHD and risk taking behaviors is more important among adults.[@CIT0011] About 30% of adults who are substance user have a concomitant ADHD and approximately 20 to 40% of adults with ADHD have histories of substance use disorders.[@CIT0012] ADHD can affect a lot of aspects of life. Some studies have reported a negative relationship between ADHD and self-esteem.[@CIT0013] On the other hand, anxiety is a common comorbid of ADHD[@CIT0014], with prevalence ranging from 15% to 35%.[@CIT0015]

Latent Class Analysis (LCA) is a person-centered approach that uses categorical and cross sectional observed indicators to find subtypes of related cases and yield latent classes of participants.[@CIT0016]

Understanding of how risk taking behaviors co-occur is possible with subgrouping of workers based on these behaviors. Identifying these subgroups, as well as factors, predict co-occurrence of these behaviors is important for public health policymakers and health service providers.[@CIT0017],[@CIT0018]

Based on above-mentioned background, the aims of this study were to identify the subgroups of workers based on risk taking behaviors and assess the independent role of ADHD on the membership of participants in each latent class after adjusting for other covariates.

Materials and methods {#S0002}
=====================

Study population and sampling framework {#S0002-S2001}
---------------------------------------

This cross sectional study was performed on 2434 workers from October 2017 to February 2019. The sample was selected through random cluster sampling from Kaveh Industrial City, a city in the center of Iran. All workers were eligible to participate in this study. Data were collected through the questionnaire and interview. Before interviews, some explanations were presented by the research team about the aims of the study, the anonymity of the questionnaires, and the voluntary nature of the participation in the study. The study was approved by the Ethics Committee of Iran University of Medical Sciences. Permission to conduct the study was obtained from this committee and all workers had signed an informed consent form.

All workers completed five sets of checklists and questionnaires. The first part assessed demographic information such as age, marital status and, etc. The second part evaluated information regarding various risk taking behaviors including general risk taking behaviors (lifetime), experiences of self-injury (lifetime), cigarette and hookah smoking (last year), alcohol consumption (last year), illicit drug use (lifetime) and sexual risk behaviors (last year). The questions about substance use had been prepared based on the World Health Organization (WHO) Core Questionnaires and WHO Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) in previous studies in Iran by considering the situation of substance use in Iran.[@CIT0019],[@CIT0020] To assess whether or not the participants had sexual risk behavior in the last year, we used their response to the following question: "had you the extramarital heterosexual activity in the last year?" the next questions focus on the having unsafe sex. As a result, using illicit drugs or alcohol before the last sexual relationship or having sexual intercourse with numerous persons, or having sex without using a condom for prevention of sexually transmitted diseases was defined as sexual risk behaviors.[@CIT0003]

ADHD was measured using the Persian version of Conner's Adult ADHD Rating Scales 30-item questionnaire. The scale items were rated on a 0-to-3 response scale as follow: "never (not at all), once in a while (just a little), often (pretty much) and very frequently (very much). This questionnaire was validated for adults ADHD in Iran. The scale has four subscales, comprising subscale A (inattention), subscale B (hyperactivity, impulsivity), subscale C (A+B), and subscale D (ADHD index). We used subscale D in this study. The overall score of this subscale varied from 0 to 36 and t a score of higher than 15 considered as "yes".[@CIT0021]

Additionally, the 10-item Rosenberg questionnaire was used to measure the self-esteem status of the workers. The scale 4-point items were rated on a 0--3 response scale: "completely agree, agree, disagree, and completely disagree".[@CIT0022] The overall score of this scale varied from 0 to 30 and a score of less than 15 considered as low self-esteem.[@CIT0023]

Last part of the questionnaire assessed anxiety status among workers. This variable was measured using the Beck Anxiety Inventory (BAI) 21-item questionnaire. The scale items were rated on a 0-to-3 Not at all-Severely response scale as follow: "not at all, mildly, moderately and severely". The scores of this scale varied from 0 to 63 that scores higher than 21 considered as "yes".[@CIT0024]

Statistical analysis {#S0002-S2002}
--------------------

The LCA model was used to detect the subgroups of risk taking behaviors among workers. According to this model, a number of observed (indicator) variables are aggregated to represent a categorical latent variable. In order to select the best fitted model, at first we calculated the G^2^ index, which is an index similar to Chi-square. Also, the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) were calculated, for selection of the best model. For all of these indices, lower values indicate a better fit and parsimony for the model. We used item response probabilities of above 0.5 to label each latent class and describe its characteristics. Seven dichotomous observables (ie, indicators) were selected for subgrouping of workers. These indicators were general risk taking behaviors, the experience of self-injury, cigarette smoking, hookah smoking, alcohol use, illicit drug use, and sexual risk behaviors. After finalizing the model, we entered ADHD and other covariates in the LCA model. These covariates were age, marital status (married/single), education (academic/nonacademic), religiosity, anxiety (yes/no) and self-esteem (low/normal). Based on previous studies, the 2434 sample size was sufficient to run LCA.[@CIT0025],[@CIT0026]

To perform simple statistical analysis, chi-square and Fisher's exact test were used with SPSS version 16. LCA were performed by using WinLTA (v. 3.1) and Stata version 10. In all analysis, P -value \<0.05 was considered statistically significant.

Results {#S0003}
=======

The present study showed that the mean age of the participants was 32.80±7.05 (range: 18--67) years. Among all workers, 29.4% of them had academic education and only 1.6% was illiterate. The majority of the participants were married (72.2%).

A summary of risk taking behaviors is shown in [Table 1](#T0001){ref-type="table"}. The results suggested that some of the risk taking behaviors (e.g. hookah smoking) were more common than others. Also, the prevalence of experience of self-injury has the lowest prevalence among workers. Table 1Risk taking behaviors by 'ADHD' in a sample of Iranian workersItemsTotal\
n (%)ADHDP-valueyes\
n (%)no\
n (%)**General risk taking behaviors (life time)** Yes505 (20.7)75 (40.3)428 (19.3)\<0.001 No1912 (78.6)111 (59.7)1787 (80.7)**Experience of self- injury (life time)** Yes58 (2.4)18 (9.7)39 (1.8)\<0.001 No2360 (97.0)168 (90.3)2177 (98.2)**Cigarette smoking (last year)** Yes501 (20.6)61 (32.6)438 (19.6)\<0.001 No1933 (79.4)126 (67.4)1793 (80.4)**Hookah smoking (last year)** Yes626 (25.7)93 (49.7)528 (23.7)\<0.001 No1808 (74.3)94 (50.3)1703 (76.3)**Alcohol use (last year)** Yes244 (10.0)50 (26.7)190 (8.5)\<0.001 No2190 (90.0)137 (73.3)2041 (91.5)**Illicit drug use (life time)** Yes147 (6.0)32 (17.1)114 (5.1)\<0.001 No2287 (94.0)155 (82.9)2117 (94.9)**Sexual risk behavior (last year)** Yes77 (3.2)23 (12.3)54 (2.4)\<0.001 No2357 (96.8)164 (87.7)2177 (97.6)

[Table 1](#T0001){ref-type="table"} also presents the conditional distribution of ADHD at each level of the risk taking behaviors. All items of risk taking behaviors have a significant relationship with ADHD.

We used seven binary variables to perform the LCA. We attempted to fit the LCA models with classes ranging from 1 to 8. Different measures of model selection are shown in [Table 2](#T0002){ref-type="table"}. As shown in this table, for each LCA model, G^2^, AIC, and BIC were computed. According to these model selection indices and interpretability of the results, we concluded that the four class model was appropriate for workers. [Table 3](#T0003){ref-type="table"} presents the result of the LCA model. As can see in this table, the first class, very low risk, described 65.6% of the workers. Also the second class, low risk, third class, moderate risk, and fourth class, high risk, described 27.8%, 4.1% and 2.5% of participants respectively. Table 2Comparison of LCA models with different latent classesbased on model selection statisticsNumber of latent classNumber of parameters estimatedG^2^dfAICBICEntropyMaximum\
log-likelihood171398.511201412.511453.091.00−5826.83215184.40112214.40301.360.76−5219.77323118.69104164.69298.030.67−5186.9243190.8296152.82332.540.73−5172.9953971.5088149.50375.590.71−5163.3264760.8880154.88427.350.74−5158.0275552.9272162.92481.770.75−5154.0486346.9764172.97538.200.78−5151.06[^2]Table 3The four latent classes model of risk taking behaviors among Iranian workersLatent classVery low riskLow riskModerate riskHigh risk**Latent class prevalence**0.6560.2780.0410.025**Item-response probabilities**General risk taking behaviors0.0900.378**0.5920.810**Experience of self- injury0.0040.0170.022**0.638**Cigarette smoking0.0710.400**0.7110.736**Hookah smoking0.060**0.5740.9620.767**Alcohol use0.0010.162**0.9080.678**Illicit drug use0.0000.1450.121**0.596**Sexual risk behavior0.0070.0320.2950.241[^3]

Latent class 1, very low risk, was characterized by low probability of risk taking behaviors and latent class 4, high risk, was characterized by the high probability of all risk taking behaviors, except sexual risk behaviors. There were also two other latent classes reflected different patterns of risk taking behaviors. Latent class 2, low risk, was characterized by the high probability of hookah smoking. It should be noted that in this latent class, the probability of general risk taking behavior and cigarette smoking are relatively high. Latent class 3, moderate risk, was characterized by the high probability of general risk taking behaviors, cigarette smoking hookah smoking and, alcohol use.

[Table 4](#T0004){ref-type="table"} shows the odds ratio of membership in each class compared to first class, associated with ADHD and other covariates. This index compares the odds of membership in each class with the reference class (e.g. first class). As can be seen in [Table 4](#T0004){ref-type="table"}, the odds of membership in classes 2 and 4 increased significantly by age. On the other hand, the odds off membership in class 3 significantly decreased by age. This table also shows that marital status significantly increased the odds of membership in class 2 and decreased this odds in class 3 and 4. Having academic education decreased the odds of membership in latent class 2 and 4 in comparison to class 1. Table 4Predictors of membership in latent classes of risk taking behaviors among workersPredictorsVery low riskLow riskModerate riskHigh riskP-valueOR(95% CI)OR(95% CI)OR(95% CI)OR(95% CI)Age (year)Reference1.06 (1.04--1.07)0.94 (0.90--0.97)1.07 (1.04--1.11)0.019Marital status (married/single)Reference1.44 (1.07--1.94)0.45 (0.30--0.69)0.40 (0.24--0.68)0.017Education (academic/nonacademic)Reference0.70 (0.55--0.89)0.99 (0.70--1.40)0.59 (0.36--0.98)0.001ADHDReference1.37 (0.93--2.02)3.42 (2.21--5.29)3.10 (1.80--5.34)\<0.001ReligiosityReference0.97 (0.92--1.01)0.80 (0.75--0.84)0.71 (0.67--0.75)\<0.001Anxiety (yes/no)Reference1.28 (1.02--1.62)2.15 (1.51--3.10)2.06 (1.32--3.22)0.001Self-esteem (low/normal)Reference1.51 (1.03--2.21)1.17 (0.64--2.12)1.58 (0.82--3.01)0.537

In the case of religiosity, [Table 4](#T0004){ref-type="table"} indicates that a higher score of religiosity significantly decreased the odds of membership in class 3 and 4 compared to class 1. Also, having anxiety increased the odds of membership in latent class 2, 3 and 4 in comparison to class 1. As can see in [Table 4](#T0004){ref-type="table"}, having ADHD significantly increased the odds of membership in class 3(OR: 3.42, 95% CI: 2.21 −5.29) and class 4 (OR: 3.10, 95% CI: 1.80 −5.34)compared to class 1. This table indicates that among the studied variables, ADHD had the strongest role in the membership of subjects in different classes. Also, only self-esteem didn't show a significant effect on the membership of workers in different classes.

Discussion {#S0004}
==========

The results of this study indicated the prevalence of each risk taking behavior, namely general risk taking behaviors, the experience of self-injury, cigarette smoking, hookah smoking, alcohol use, illicit drug use and, sexual risk behavior. Hookah smoking was common behavior with a rate of prevalence of 25.7% and experience of self-injury was uncommon with a prevalence rate of 2.4%. The literature review indicated that there are some national estimations for low stigma substances like cigarette and hookah in Iranian adults, however for high stigma ones like illicit drugs we couldn't find national reports. The pooled analysis of national surveys in 2006--2009 showed that the prevalence of hookah smoking ranged from 1.7 to 10.9% among Iranian adult men.[@CIT0027] The results of the present study represent that 20.6% of workers were a cigarette smoker. The results of four national surveys on Iranian adult population showed that the prevalence of current cigarette smoking was 25.6% in 2000, 21.5% in 2005, 24.9% in 2007 and 21.3% in 2011 among males.[@CIT0028] As a result, although the results aren't comparable it seems that the prevalence of hookah smoking among workers is higher than other adults, however, the prevalence of cigarette smoking is higher in adults.

In this study, we identified different patterns of risk-taking risk taking behaviors with LCA and were able to detect four distinct classes that we named them as follows: very low risk, low risk, moderate risk, and high risk. The probability of engaging in each risk taking behavior is quite low among the workers in the latent class 1. In the second class, however, the probability of hookah smoking is high. Also, the probability of cigarette smoking and general risk taking behaviors are relatively high. In the third class, the probability of general risk taking behavior, cigarette smoking, hookah smoking, and alcohol use is high. Finally, in the fourth class, the probability of all variables except sexual risk behavior is quite high among the participants. To the best of our knowledge, this study is the first attempt to use LCA for subgrouping of workers on the base of risk taking behaviors. There are some studies that have employed the LCA among specific groups in Iran like university students.[@CIT0019] Although researchers have used various indicator variables to indicate subgroups of risk taking behaviors among other population than workers, some of the relatively similar studies will be discussed below:

Deleuze et al found three separated subgroups of addictive behaviors in a community sample study, which were labeled as follow: Addition prone, mood regulators and non-addiction prone.[@CIT0029] Abbasi-Ghahramanloo et al were able to identify three latent classes for substance use pattern among university students in Tehran (capital of Iran), including non-users, users of low-stigma substances and drug users.[@CIT0030] In another study that was performed on university students in Bushehr (south of Iran) found five latent classes for risk taking behaviors among participants, including low risk, high risk, somewhat low risk, hookah user and very high risk.[@CIT0019]

Considering the co-occurrence nature of risk taking behaviors is a very important approach in preventive interventions. Several studies have pointed out the co-occurrence of risk taking behaviors with each other.[@CIT0030],[@CIT0031] The findings of the present study indicated that 34.4%(27.8% in low risk class, 4.1% in moderate risk class and 2.5% in high risk class) of all workers engaged in risk taking behaviors with different patterns.

The results of the present study indicated that the prevalence of ADHD was 7.7% among workers. In Iran, there isn't a national estimation of adults ADHD, however, this disorder was assessed among some specific population. For example, among male prisoners, its prevalence reported as 16.2%.[@CIT0032] Also among university students, it was found that 15.4% of them had ADHD symptoms.[@CIT0033] In overall, it seems that the prevalence of ADHD is remarkably lower among workers than prisoners and university students. Research has consistently demonstrated that adults with ADHD would often have a broad range of problems such as substance abuse, more frequent changes in employment and multiple marriages, unemployment and career ability.[@CIT0015],[@CIT0034],[@CIT0035] Although the symptoms of ADHD along with its comorbid disorders (such as depression, phobias, and dysthymia) can increase the risk of engaging in risk taking behaviors, these are not the only determinants of risk taking behaviors.[@CIT0036] As a result, based on different situation and related factors, the pattern of risk taking behavior among a specific group like workers can differ from other population like university students. Among workers, individuals with ADHD may stop working due to this disorder and may have health insurance problems as they considered as high risk group.[@CIT0037] A representative study in ten countries showed that ADHD is associated with 22.1 annual days of excess loss of role performance compared to individuals without this disorder.[@CIT0038] A review by Frodl indicated that ADHD has high comorbidity with substance use disorders. The author concluded that adequate treatment of ADHD could reduce craving and relapse into substance use.[@CIT0039] Also, Lee et al in a review study reported that ADHD is a strong predictor of substance abuse regardless of participant's demographic characteristics.[@CIT0040] The findings of the present study reported that after adjusting for demographic and other related factors, ADHD increases the odds of membership in *moderate risk* class and high risk class significantly among workers. This is an important finding, and policy-makers should carefully consider this in designing interventional programs in order to prevent or reduce risk taking behaviors among workers. As a result, treatment of ADHD can be quite effective in improving workers functioning in the workplace. Nevertheless, only a small percentage of workers with ADHD are treated in most countries.[@CIT0038]

Having unsafe sex or sexual risk behavior such as sex with multiple partners with inconsistent or non-use of condoms, exacerbate the spread of sexually transmitted infections. Only a few studies reported the prevalence of sexual risk behavior among workers.[@CIT0031] The present study showed that 3.2% of the workers reported sexual risk behaviors in the last year. This rate is quite low in comparison with a similar study among workers.[@CIT0031] Lower rate of sexual risk behavior in this study could be related to the difference in demographic characteristics of workers (like as age and marital status), cultural stigma against sexual risk behavior, disapproval of sexual risk behavior by families and probably fear of dismissal from work. Results from the present study also indicate that in the four class subgrouping of the workers, the sexual risk behaviors didn't play any role. This means that sexual risk behavior didn't co-occur with other risk taking behaviors. In previous similar studies on Iranian university students, sexual risk behavior showed more co-occurrence with other risk taking behaviors in LCA.[@CIT0003],[@CIT0019] As a result, we can say that among workers there are some individuals that engaged only in sexual risk behavior without doing other risk taking behaviors.

Conclusion {#S0005}
==========

In this study, we reported the prevalence and pattern of risk taking behaviors among workers. We also evaluated the role of ADHD on the odds of membership in different latent classes identified by LCA. Results of this study showed that the majority of workers fell under the latent class of very low risk. In addition, it should be noted that although a small percentage of the workers are in high risk class, the probability of all items except sexual risk behavior is quite high in this class. We found that ADHD increases the odds of membership in moderate and high risk classes compared to latent class 1. Consequently, focusing on the treatment of ADHD with considering other comorbid factors such as anxiety may be helpful in designing and executing effective programs to reduce risk taking behaviors. Also some educational workshops in the workplace about risk taking behaviors could be effective in enhancing workers knowledge toward these behaviors.
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